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57 ABSTRACT 

A video processing apparatus uses multiple image signal 
integration and reduction for decreasing noise. A television 
camera picks up an image of a still object and outputs image 
signals repetitively. An adder adds each newly outputted 
signal to the sum of previously outputted image signals 
stored in a memory and stores each new sum of image 
signals in the memory. A circuit divides each new sum of 
image signals by the number of times the adder has per 
formed additions, thereby providing a signal that is dis 
played on a monitor. 

3 Claims, 3 Drawing Sheets 
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1. 

WDEO PROCESSINGAPPARATUS WITH 
MULTIPLE IMAGESIGNAL INTEGRATION 
AND REDUCTION FOR DECREASING 

NOSE 

This application is a continuation, of application Ser. No. 
08/054,213, filed Apr. 30, 1993, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an image processing 
apparatus which reduces a noise component included in still 
image data. 

2. Related Background Art 
An image processing apparatus which reduces a noise 

component included in still image data by integrating the 
still image data supplied from an image pickup unit has been 
known. 

In such an image processing apparatus, the noise compo 
nent is reduced in the following manner. When the image 
pickup unitpickup an image of a still object, still image data 
which is repetitively produced should be identical unless an 
image pickup condition such as illumination changes. 
However, the respective still image data include some noise 
components which are randomly superimposed on the still 
image data. 

Thus, the still image data including the noise is integrated 
by a predetermined number of times N per screen and the 
integrated still image data is divided by the number of times 
N of integration to generate one screen of still image data. 
The generated still image data is equal to the original still 
image data picked up by the image pickup unit except the 
noise component, and the noise component initially super 
imposed on the still image data is reduced by a factor of N. 

FIG. 3 shows a configuration of a prior art image pro 
cessing apparatus. Still image data picked up by an image 
pickup unit is supplied to the image processing apparatus 1 
for each screen. It is converted to a digital signal by an A/D 
converter 2 and then it is supplied to an adder 3. In the adder 
3, previous still image data stored in an image memory 4 is 
added to the presently picked-up still image data, and the 
summed still image data is again stored into the image 
memory 4. A multiplexor 5 divides the still image data 
supplied from the image memory 4 by the number of times 
of integration to generate still image data for one screen, and 
supplies it to a D/A converter 6. Those units 2-6 are 
controlled by a system controller 7. 
Assuming that the still image data supplied from the 

image pickup unit is 8-bit data, the A/D converter 2 and the 
D/A converter 6 are of 8-bit units, and a memory capacity of 
the image memory 4 is 12 bits, then a maximum number of 
times of integration in the adder 3 is 

21/2-216 

On the other hand, since the D/A converter 6 which 
supplies one screen of still image data to the monitor is an 
8-bit unit, it is necessary to compress the 12-bit still image 
data of the image memory 4 to the 8-bit still image data by 
the multiplexor 5. Thus, the multiplexor 5 extracts high 
order 8 bits of the 12-bit still image data supplied from the 
image memory 4 and supplies them to the D/A converter 6. 
Namely, it reduces the still image data supplied from the 
image memory 4 by a factor of 16. 
When noise reduction process is not to be executed, the 

multiplexor 5 supplies low order 8 bits of the 12-bit still 
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image data supplied from the image memory 4 to the D/A 
converter 6. Namely, it supplies the still image data supplied 
from the image memory 4 as it is without reducing it. 
The D/A converter 6 converts the 8-bit still image data 

supplied from the multiplexor 5 to an analog signal and 
supplies it to a monitor, not shown, for display. The image 
displayed on the monitor is identical to the image picked up 
by the image pickup unit but the noise superimposed on the 
initial still image data has been reduced by the factor of the 
number of times of integration. For example, when the 
number of times of integration is 16, one noise component 
is reduced to /16 of the initial component. 

However, in the prior art image processing apparatus. 
since the still image data is reduced by the multiplexor by 
the factor of the number of times of integration during the 
integration, the image displayed on the monitor is dark until 
the noise reduction process is completed after the predeter 
mined number of times of integration. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an image 
processing apparatus which can display a normal and bright 
image even during the noise reduction process of the still 
image data. 

In order to achieve the above object the image processing 
apparatus of the present invention comprises integration 
means for integrating still image data produced by picking 
up an image of a still object and modification means for 
modifying the still image data integrated by the integration 
means for each integration in accordance with the current 
number of times of integration and outputting the modified 
data. 

In the image processing apparatus of the present 
invention, the integrated still image data is modified for each 
integration in accordance with the current number of times 
of integration. As a result, the modified still image data is 
identical to he initially supplied still image data except the 
noise component while the noise component is reduced for 
each integration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a block diagram of a configuration of one 
embodiment of the present invention; 

FIG. 2 shows a flow chart of an image processing opera 
tion of a system controller; and 

FIG. 3 shows a block diagram of a configuration of a prior 
art image processing apparatus. 

DETALED DESCRIPTION OF THE 
PREFERRED EMBODMENTS 

FIG. 1 shows a configuration of one embodiment of the 
present invention. The like elements to those of FIG. 3 
which shows a prior art apparatus are designated by the like 
numerals and only the differences are explained. 
The following units are added to the image processing 

unit 11, compared to the prior art image processing appa 
ratus shown in FIG. 3. Numeral 12 denotes an input ampli 
fier which amplifies a still image signal picked up by a TV 
camera 13. The still image data is 8-bit data. 
Numeral 14 denotes a palete RAM which modifies the 

still image data supplied from the image memory 4 for each 
integration in accordance with the number of times of 
integration. At the start of integration (first integration), it 
outputs the input image data as it is, and at n-th integration, 
it modifies the n-fold input image data by a factor of 1/n. 
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When the noise reduction process is not to be conducted, the 
pallet RAM 14 is set to output the same data as the input 
data. Numeral 15 denotes a system controller which controls 
the respective units and controls the exchange of the still 
image data between the image memory 4 and the host 
computer 16. Numeral 17 denotes an output amplifier which 
amplifies the analog still image data supplied from the DIA 
converter 6 and supplies it to a monitor 18 for displaying an 
image. 

FIG. 2 shows a flow chart of an operation of the system 
controller 15. The image processing operation of the present 
embodiment is explained with reference to the flow chart. 
The still image signal picked up by the TV camera 13 is 

amplified by the input amplifier 12 and converted to the 8-bit 
digital signal by the A/D converter 2, and then it is supplied 
to the adder 3. In the adder 3, the latest still image data and 
the image data previously integrated and stored in the image 
memory 4 are summed. 

In a step S1, the system controller 15 sets "1" indicating 
the number of times nintegration into a register, and in a step 
S2, it stores still image data Dn supplied from the adder 3 
into the image memory 4. In a step S3, it controls the pallet 
RAM 14 so that the output of the pallet RAM 14 is equal to 
1/n of the input thereto. In a step S4, it checks if the number 
of times n of integration has reached 16. If 16 times of 
integration have been completed, the process is terminated. 
and if they have not yet been completed, the process 
proceeds to a step S5. In the step SS, the number of times in 
of integration is incremented and the process returns to the 
step S2 to continue the above steps. 
As a result, at the start of integration, the input initial still 

image data D1 is stored as it is into the image memory 4 
through the adder 3 and it is also supplied to the pallet RAM 
14. Since the pallet RAM 14 is set such that it produces the 
same output as the input, the first still image data Dlis 
outputted as it is to the D/A converter 6 and it is amplified 
by the output amplifier 17 for the display by the monitor 18. 

At the second time, the second picked-up still image data 
D2 is added by the adder 3 to the first still image data D1 
stored in the image memory 4 and the still image data 
D1+D2is stored into the image memory 4. It is also supplied 
to the pallet RAM 14. Since the pallet RAM 14 is now set 
such that the output thereof is one half of the input thereto, 
the pallet RAM 14 outputs the 8-bit still image data equal to 
(D1+D2)/2 to the D/A converter 6, and it is amplified by the 
output amplifier 17 for display by the monitor 18. 
At the third time, the third picked-up still image data D3 

is added to the first to second integrated still image data 
D1+D2 stored in the image memory 4, and the still image 
data D1+D2--D3 is stored into the image memory 4. It is also 
supplied to the pallet RAM 14. Since the pallet RAM 14 is 
now set such that the output thereof is / of the input thereto, 
the pallet RAM 14 outputs the 8-bit still image data (D1+ 
D2+D3)/3 to the D/A converter 6, and it is amplified by the 
output amplifier 17 for display by the monitor 18. 
At the fourth or subsequent time, the latest still image data 

is similarly added by the adder 3 to the still image data 
previously integrated and stored in the image memory 4, and 
the summed still image data is stored in the image memory 
4 and also supplied to the pallet RAM 14. In the pallet RAM 
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4 
14, the output is reduced for each integration in accordance 
with the number of times n of integration so that the 8-bit 
still image data is always supplied to the D/A converter 6. 
The still image data is amplified by the output amplifier 17 
and displayed on the monitor 18. 

Since the integrated still image data is reduced for each 
integration in accordance with the current number of times 
n of integration, the darkening of the displayed image on the 
monitor 18 during the noise reduction process is prevented, 
and the noise component is reduced as the number of times 
n of integration increases so that the image changes clearer 
and clearer. 
When the noise reduction process is not to be conducted. 

the pallet RAM 14 may be used as an ordinary pallet RAM 
to perform gamma conversion of the video output. 

In the present embodiment, it is assumed that the still 
image data is 8-bit data, the A/D converter 3 and the D/A 
converter 6 are of 8-bit unit and the image memory 4 is of 
12-bit unit, although they are not restrictive. Also, any 
number of times n of integration may be set. 

In accordance with the present invention, since the inte 
grated still image data is modified for each integration in 
accordance with the current number of times n of integration 
and the modified data is outputted, the normal and bright 
image can be displayed even during the noise reduction 
process of the still image data. 
What is claimed is: 
1. An image processing apparatus for reducing noise in an 

analog image signal corresponding to a plurality of repeti 
tive images of a still object scene output by a television 
camera comprising: 

an A/D converter for converting the analog image signal 
to a digital image signal; 

a memory for storing the digital image signals; 
an adder. having inputs connected to the output of the A/D 

converter and the output of the memory, which adds 
each outputted digital image signal from the A/D 
converter to the contents stored in the memory, and the 
output of the adder being connected to the input of the 
memory such that the output of the adder is stored in 
the memory; 

a pallet RAM connected to the output of the memory 
which divides each sum of digital image signals by a 
denominator equal to the number of times the adder has 
performed addition and outputs a resultant image signal 
having a brightness level approximately equal to a 
brightness level of the image signals and a noise level 
less than a noise level of the image signals, every time 
the adder performs addition; and 

a controller which sets the denominator in the pallet RAM 
based upon the number of times the adder has per 
formed additions for each still object scene. 

2. An image processing apparatus according to claim 1. 
wherein the circuit performs the division by multiplying the 
extracted sum by 1/N, where N is the denominator. 

3. An image processing apparatus, as set forth in claim 1. 
wherein the pallet RAM is adapted to perform gamma 
correction on the resultant image signal. 
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